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IRRIGATION EXPERIMENTS WITH SUGAR-BEETS 
By . 
F. S. HARRIS and D. '\T. PITTMAN* 
INTRODUCTION 
A previous bulletin1 of this station gives the results of an 
experiment on the irrigation of sugar-beets continuing for five 
years. Since this experiment was deemed of sufficient impor-
tance to merit our best attention and since the climatic condi-
tions which largely determine what is the best irrigation prac-
tice may not for so short a period properly represent the average 
of the community, it was thought advisable to continue the 
experiment, with certain modifications, for an additional five 
years. This bulletin reports the results of these last 5-years' 
work together with such general conclusions as can be drawn 
from the entire experiment. 
WORK OF OTHERS 
Since the literature on this subj ect was reviewed rather fully 
in the previous publication only a few papers will be mentioned 
here. 
At the Scottsbluff Substation in Nebraska, Knorr2 secured 
the best results when beets were irrigated at such times as to 
keep the plants in good growing condition from the time of 
thinning until about three weeks before harvest. He found that 
the irrigations should be in moderate amounts and the soil so 
dry that the plants suffer for lack of moisture. It was desirable 
to cultivate the beets in order to break the crust made by irri-
gating as soon as the soil became dry enough. He also found3 
that for sugar-beets receiving three irrigations during the grow-
ing season a yield of 1.6 tons to the acre more was obtained 
from land that had been fall-irrigated than from that which 
was only watered during the growing season. 
Results somewhat contradictory to those of Knorr were 
secured by Farrell and Aune4 at Belle Fourche, South Dakota. 
*The authors wish to acknowledge their indebtedness to Mr. Albert 
Allen for preparing these tables and figures for publication and to the 
Irrigation and Crops Committees of the . Utah Experiment Station for 
consideration and advice on the manuscript. 
lHarris, F. S. Irrigation of Sugar-beets. Utah Exp. Sta. Bul. 156 
(1917), pp. 1-24. 
2Knorr, F. Irrigated Field Crops in Western Nebraska. Neb. Exp. 
Sta. Bul. 141 (1914), pp. 18-21. 
3Knorr, F. Experiments with Crops under Fall Irrigation at the 
Scottsbluff Reclamation Project Experiment Farm. U. S. D. A: Bul. 133 
(1914), p. 17. 
4Farrell, F. D. and Aune, B. Effect of Fall Irrigation on Crop Yields 
at Belle Fourche, South Dakota. U. S. D. A. Bul. 546 (1917), pp. 1-12. 
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The latter found fall irrigation of no value to sugar-beets on 
their heavy compact soil. It is not improbable that the variance 
in the results was due to soil differences. 
In a government report of irrigation and drainage investiga-
tions5 in different states, data from Kansas show that with i:l 
seasonal rainfall of 13.7 inches the yields per acr e of ,beets and 
sugar were higher from an irrigation of 5.31 inches on July 26 
than from 5.7 inches applied April 12, although the percentage of 
sugar was higher for the beets not irrigated. The Colorado re-
sults indicate that winter irrigation and early seeding favor ::t 
good stand. With observations on twenty fields irrigated in the 
usual way, the average amount of water applied during the sea-
son was found to be about 15.6 inches. Most farmers irrigated 
from one to four times with about 5.8 inches to an application. 
The total water used, including the rainfall, was not more than 
24 inches, although some practiced winter irrigation in addition. 
Cultivation as soon as possible after the water was applied was 
found to be absolutely essential to successful beet culture on 
this soil because of the crust formed by the water. Failure to 
cultivate deeply resulted in a "pinching" of the. beet which 
reduced the diameter and made it grow in odd shapes. For 
Montana and Arizona the irrigation season lasted from July 13 
to August 17, during which time an average of 25.8 inches of 
water was used. 
Roeding6 , from experiments in Colorado in 1906, found that 
a higher yield per acre was produced from about 11.3 inches of 
water applied in two irrigations than from larger quantities in 
three or four irrigations. The irrigation of every row by means 
. of lath boxes produced a yield of 1.2 times as great as the irri-
gation of alternate rows by the same method. In 1908 about 
10 inches of water applied in two irrigations produced the high-
est percentages of purity and the yields were lower than where 
larger quantities were used in three or four applications. Keep-
ing the soil continually wet reduced tonnage. The irrigation of 
every row resulted in a more economical use of water than the 
irrigation of alternate rows, while with either method the use of 
lath boxes saved considerable labor. 
He showed that sub-irrigation can be practiced with good 
results on soils sufficiently impervious to permit strong lateral 
movement, but the loss was often so great by evaporation and 
seepage that this method was not as a rule so economical as 
surface . irrigation. He concluded that too early irrigation 
5Mead, E. et al. Report of Irrigation and Drainage Investigations, 
1904. U. S. D. A. Off. E xp. Sta. Bul. 158 (1905), pp. 609-614. 
6Roeding, F. W. Irrigation of Sugar-beets. U. S. D. A. Fa.rmers' 
Bul. 392 (1910), p . 52. 
Irrigation E xperiments With Sugar Beets 5 
tended to make a turnip-shaped beet and produced an unusually 
heavy growth of leaves without a corresponding development of 
root. If the water is withheld too long, the beet will begin to 
mature and so prevent its proper development later. As long 
as the beets look fresh and healthy in the early morning it is 
unile·cessary to irrigate. Two to four applications of water 
should be sufficient on ordinary soils. 
Orton7 states that the crop of the following season can un-
questionably be benefitted by late-fall or early-winter irriga-
tion. "The beet crop for its proper growth and maturity re-
quires a good supply of moisture during the planting and grow.! 
ing seasons, but it will not begin to store sugar in quantity until 
the beets have been subj ected to a season of dry weather at 
the end of their growing period." . 
McClatchie8 , in Arizona, found that if the seeding were done 
during the winter the crop needed no irrigation for a month or 
two after planting, but if sown at the time of the warm weather 
of early fall the crop needed frequent watering until cool 
weather arrived. If planted in the warm spring weather irriga-
tion was necessary during the entire period of growth. Earlier9 
he found it advisable to irrigate the land before seeding and 
again when the plants were two or three months old. While 
nluch water increased the yield it greatly reduced the percentage 
of sucrose and the total yield of sugar. 
Knight10, from observations made in Nevada, says: "Fall-
plowed land sometimes requires an application of water before 
seeding," but a poor stand generally results from an irrigation 
immediately after planting. Where spring watering is neces-
sary, it should be done as early as possible, and when the soil is 
sufficiently dry the land should be deeply cultivated. Hel1 later 
found that where beets received no irrigation until they failed 
to revive at night from the wilting of the day, an unsatisfactory 
crop resulted. With 2-inch applications the beets in all stages 
of wilting showed a higher sugar content than those with 4- or 
6-inch applications. The purity of the sugar was greatest in the 
beets irrigated only after all plants had wilted down once. 
Previous work at the Utah Experiment Station on the irriga-
tion of sugar-beets (published in Bulletins Nos. 80, 115, 116, 
70rton, W. A. et aI. The American Sugar-beet Industry in 1910 and 
1911. U. S. D. A. Bur. PI. Ind. BuI. 260. 
SMcClatchie, . A. J. Irrigation at the Station Farm. Ariz . Exp. Sta. 
BuI. 41 (1902), p. 48. . . 
9McClatchie, A. i. Sugar-beet Experiments during 1899. Ariz. Exp. 
Sta. BuI. 31 (1899), pp. 263-272. 
l0Knlght, C. S.· The· Sugar-beet Industry in Nevada. ·Nev. Exp. Sta. 
BuI. 75 (1911), p. 38. 
l1Knight, C . .s. An Irrigation Experiment with Clover, Sugar-beets, 
Potatoes, and Wheat. Nev. Exp. Sta. Rpt. 1915, pp. 24-28. 
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117, 118, 119, 120, 156, and 159) has shown that ·the sugar-beet 
while young has little power to exhaust the soil moisture, but 
can dry it out quite thoroly to a depth of over six feet when . 
mature. The highest yield of sugar-beets was secured with 20 
to 25 acre-inches of irrigation water. The moisture content of 
the soil was best maintained by frequent small irriga.tions. The 
greatest demand for water by the sugar-beet was during . 
August. Furrow irrigation conserved the water better than 
flooding. The percentage of sugar in the beets was only slightly 
influenced by the amount of irrigation water. 
DESCR IPTION OF THE EXPERIMENT 
The experimental work reported in this bulletin was con-
ducted on the Greenville Experiment Farm two lniles north of 
Logan, Utah. The soil, which is a well-drained, uniform clay 
loam of great depth, has been described in detail in Utah Station 
Bulletin No. 115. The land was manured every year and was 
plowed in the fall, except two years when fall storms made it 
necessary to wait till spring. The land was planted alternately 
to beets and potatoes. The soil will hold about 22 per cent of 
moisture as a maximum under field conditions. The plats were 
30 by 58.08 feet, which gives one-twenty-fifth of an acre each, 
exclusive of a 7 -foot space between the plats. 
The ·water was measured by means of a Cippoletti weir and 
taken to the land in wooden flumes where it was added to the 
beets by the flooding method. All the water was retained on 
the plats by banks around the edges. 
The pr ecipitation during the years of the experiment is. 
shown in Table 1. The figures are given for the twelve months 
preceding the harvest rather than for the calendar year. The 
figures for the winter months of the first four years and the 
T ABLE I.-PRF:CIPI'fATION BY Mo. THS DURING THE E XPERHIENT 
Tear 5-year -year Month Average 
1916-1711917-1811918-1911919-2011920-21 Average Logan 
November .... . .8 0 1 .77 .9 4 .7 3 1.74 1.00 1.21 
December ... .. 2.89 .65 .35 1.49 1.66 1.41 1.2 9 
January ....... . .91 3.1·5· .02 .26 1.5 3 1.17 1. 62 
February .... .. 4.51 2 .33 1.88 1.24 1.55 2.30 1.52 
March ... ........ 1.88 1.80 .74 2.73 2 .61 1.95 1.98 
ApriL .. ....... .. 2 .8 4 .80 1.50 3.20 3.87 2.44 1.79 
May ......... .. ... 3.40 1.82 1.04 .9 4 2 .04 1.85 2 .17 
June ... .. ........ .52 .44 .00 .34 .22 .30 .8 3 
July ...... ... ..... .50 1.38 .06 .25 .15 .4 7 .59 
AUgu3t ......... · .00 .26 .15 1.34 .40 .43 .64 
September .. .. 1. 30 1.12 I 2.32 1.77 .34 1. 37 1.21 
October ....... . . .07 2 .56 I . 4.54 I 4.38 1.31 2.57 1.66 
TotaL ..... I 1 9.62 I 17.08 I 1 3.54 I 18 .67 I 17.42 I 17.26 I 16 .50 
Irrigation E~periments With Suga1' Beets 7 
30-ye~r average are taken from the Logan rain gauge; the 
balance was taken on the Experiment Farm at Greenville. 
For the first five years of the experiment (already reported) 
four plats were watered each week during the growing season, 
the quantity of water received being 1 acre-inch, 2.5, 5, and 
7.5 acre-inches, respectively, each week. The remaining plats 
received the various possible combinations of omitting anyone, 
two, three, all, or none of four 5-inch irrigations given just 
before thinning, four weeks after thinning, when the beets 
averaged 2 inches in diameter, and when the beets were nearly 
but not quite ripe. One plat was "watered up" by irrigating 
after the seed was planted but before it had germinated. After 
studying the results of this 5-years' work the plan of the experl-
lllent was modified by omitting many of the most impractical 
treatments and substituting treatments more nearly resembling 
those which had proven best. 
The system of "watering up" used had proven so ruinous to 
the crop that it was discontinued. Many of the irrigation treat-
ments in which the plats had received most or all of their irriga-
tion either very early or very late in the season had proven so 
inefficient and impractical that it was not considered worth while 
to continue them. On the other hand, the plats receiving 
small weekly irrigations had done so well that this system of 
regular, frequent irrigations was extended to those plats whose 
former treatment had been discontinued. The irrigation treat-
n1ent of the plats as revised is as follows: 
One plat each received weekly applications of 1 inch, 2 inches, 
3 inches, 4 inches, and 5 inches of irrigation water during the 
gTowing season, beginning about three weeks after thinning and 
continuing until about a month befote the standard harvest 
til11e. Another series of five plats received the same sized irri-
gations on alternate weeks getting only one-half the total water 
received by the first series. The other plats received none, 2.5 
inches, 5 inches, 7.5 inches, 10 inches, and 15 inches of irrigation 
water applied in various combinations, as shown at the bottom .of 
Figure 2. 
RESULTS 
The results of this experiment are shown in Figures 1 to 10 
and in more detail in the tables of the Appendix. The yield of 
the sugar-beets is of course the most interesting and most im-
portant part of the results. Where the beets are sold at a flat 
rate the yield is the most inlportant factor of the farmer 's pro-
fits, and unless the farmer can raise beets at a profit the factory 
cannot continue to operate; so b th grower and manufacturer 
are interested in a large yield. 
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Fig. 2.--Yield of sugar-beets and tops on plats receiving different quan-
tities of irrigation water at different periods. Average of 5 years 
The black columns of Figures 1 and 2 show the yields of 
sugar-beets obtained with each of the irrigation treatments. It 
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will be noticed at once that those plats receiving regular irriga-
tions every seven or fourteen days during the growing season 
have out yielded the .. plats receiving the same total amount of 
irrigation, but in fewer, larger applications. Of the plats receiv-
ing 20 inches of irrigation .water that which got ten 2-inch irri-
gations yielded 19.8 tons an acre, while that with five 4-inch 
irrigations yielded 18.9 tons. Of the 15-inch plats, five 3-inch 
irrigations gave 19.1 tons, while three 5-inch irrigations applied 
under the most favorable distribution gave a scant 18 tons. Of 
the 10-inch plats, ten 1-inch irrigations gave 18.2 tons, while five 
2-inch or two 5-inch irrigations gave 17.1 tons. 
Of the plats receiving only 5 inches' total, that with five 
1-inch waterings yield.ed 15.7 tons, that with two 2.5-inch water-
ings 13.1 tons, and that with one 5:inch watering 12.6 tons. 
This shows clearly that under the conditions of this experiment 
where sugar-beets must be grown with a limited quantity of 
irrigation water a greater yield can be obtained by using it in 
several small applications than in fewer and larger irrigations. 
Of the plats watered each week during the irrigating season, 
that with the 2-inch irrigations (20 inches in all) gave the high-
est yield. More than this slightly decreased the yield. Of those 
plats watered each alternate week, that with 3-inch irrigations 
(15 inches in all) gave the highest yield and more than this 
liecreased the yield slightly. Of the remaining plats receiving 
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various combinations of small quantities of irrigation water,. 
those with less than 10 inches' total did fairly well on some years 
when the conditions were favorable, but on other years the crops 
were practically a failure. The beets on the drier plats were 
generally shrunken at digging time, showing that they had made 
their growth early in the season and had lost weight when the 
dry weather came. 
Of the three plats receiving three 5-inch irrigations, that 
with the 3-week interval between irrigations apparently yielded 
slightly better on the average than those with 2-week or 4-week 
intervals, but the difference is slight and not consistent in all 
seasons. The highest average yi'eld of all the plats (19.8 tons) 
was obtained with ten 2-inch irrigations applied at weekly in-
tervals, a ; total of 20 acre-inches of irrigation water. These 
results agree exactly with those of the previous five years in 
emphasizing ,the advantage of frequent small irrigations for 
sugar-beets; and ~howing a direct loss in yield when over 20 
inches of irrigation water is applied. Figure 3 shows the 10-
year average yield of those treatments that were continued 
thrbughout the ten years, except that the yield for the last five 
years for the 2.5-inch weekly irrigation is an average of the 
2- and 3-inch weekly irrigations. This average is thought allow-
able, -as ' "tl:tes'e two figures were nearly identical. The figure 
shows it yi'eld practically identical with l-inch and 2.5-inch 
weekly irrigations and a decided loss in yield with 5 inches 
weekly. " 
The yieid of tops is of much less importance in beet-growing 
than the yield of roots, but it is shown by the shaded columns 
on Figures 1 and 2 beside the black column for comparison to 
indicate to what 'extent one may judge of the yield of beets 
before digging by the visible top growth. The data show that 
the ~ield of tops very closely agrees with that of the beets, so 
no separate discussion of these results is necessary. 
Figures 4 and 5 show the average sucrose content and purity 
of the juice of the beets of this experiment. There is little con-
sistent variation here perhaps because during this last period of 
the experiment those irrigation treatments tending to cause the 
beets to grow during the period when they should be ripening 
were avoided as impractical. The maximum sugar content, 
purity, and yield happens to be on the same plat, but there is no 
consistent relationship shown in regard to irrigation treatments. 
The seasonal difference is much more significant. In 1919 when 
there was a rainy fall after a dry summer the average sugar 
content was only 11.4 per cent with a purity of 68.6, while in 
1921 with a dry fall and a rainier summer the average sugar 
test was 19.4 per cent with a purity of 81.2. 
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Fig. 6.-Yield of sugar from sugar-beet plats recelvmg different irriga~ 
tion treatments. Average of 5 years 
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Fig. 7 .- A verage weight and length of sugar-beets on plats receiving 
different quantities of irrigation water at regular intervals 
during season. Average of 5 years 
A matter of major importance to all concerned is the yield 
of sugar per acre as calculated from the yield of beets and the 
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Fig. S.-Average weight and length of sugar-beets on plats receiving 
different quantities of irrigation water at different periods. 
Average of 5 years 
percentage of sugar in them. This, as shown in Figure 6, is 
much more influenced by the yield than by the test, as was to be 
expected from the previous r~sult~. 
The effect of the irrigation treatn1ents on the average weight 
and length of individual beets is shown in Figures 7 and 8 .. 
Within the limits of ordinary practice the weight does not vary 
appreciably, but frequently 5-inch irrigations produced a larger 
beet than the average, while less than 15 inches' irrigation wate:r 
produced an undersized beet. As beforementioned, the beets on 
the drier plats were usually wilted, showing that they had lost 
weight during the latter part of the season. . 
The length of the beets shows very little variation with the 
different treatments except that on the dry 'plat they are just a-
little shorter than the others. This bears out the results of the 
previous publication in showing that allowing the beets to suffer 
for water early in the season will not increase the length of the 
beets. Figures 9 and 10 show the effect of the different irriga-
tion treatments on the percentage of .forked beets (black 
columns) and on the height of 'the tops (shaded columns). As 
indicated in the previous pUblication, the proportion of forked 
beets shows no consistent relationship to the irrigation system 
used. The height of tops agrees very closely with the yield of 
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Fig . 9.-Per cent of forked beets and height of tops on plats receiving 
different quantities of irrigation water at regular intervals 
during the season. Average of 5 years 
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Fig. lO.-Per cent of forked beets and height of tops on plats receiving 
different quantities of irrigation water at different periods. 
Average of 5 years 
tops and with the yield of beets, showing that on the average 
where the only difference in treatment is in the irrigation the 
top growth is a fairly good index of the beet yield. 
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SUMMARY 
1. This bulletin reports a 5-years' continuation of the experi-
ments on the effects of applying irrigation water to sugar-beets 
at different times and in different amounts, originally reported 
in Utah Experiment Station Bulletin No. 156. 
2. Some of the more important literature on this subj ect is 
reviewed briefly. 
3. The experiments reported herein show that where a 
limited quantity of water was used larger yields were obtained 
by applying it in several small, rather than fewer larger, 
irrigations. 
4. 'iVeekly or alternate weekly small (2- or 3-inch) irriga-
tions gave the largest yields of beets. 
5. As an average, more than 20 inches of irrigation water 
appeared to cause a slight decrease in yield of beets. On dry 
years the optimum was higher. 
6. Less than 10 inches of irrigation water caused frequent 
crop failures. . 
7. Within these variations of irrigation treatment the yield 
of top and the height of tops was a fairly good index to the 
yield of beets. 
8. As long as the irrigation was confined to the season 
between two weeks after thinning and about a month before 
harvest time its distribution had little effect on the sugar con-
tent or purity of the beets or on the proportion of forked beets. 
9. A rainy fall preceded by a dry summer was accompanied 
by a marked lowering of the sugar content and purity, and the 
opposite relation caused a Inarked increase. 
10. Those irrigation treatn1ents which produced the largest 
yield of beets also produced the largest sized individual beets by 
weight, but the irrigation treatment did not appreciably affect 
the length of the beets. . 
11. The previous 5-years' work on this project bears out 
these results where it duplicates them and in addition shows 
that: 
a. "Irrigating the land after the seed was planted and before the 
plants were up reduced the yield below that where no irrigation water 
was applied. 
b. "The least desirable time to apply water after the plants had 
begun to grow was just before the beets were ripe. 
c. "When but one irrigation was given it was most effective when 
applied at ,the time the beets averaged about two inches in diameter." 
APPENDIX 
DETAILED DATA REGAH.inNG THE CROP ON. EACH PLA'l' FOH EACH .yEAJt OJ+' THE EXPEIUMEN'l ' 
NO. ' Irrigations 
Acre Yield Beets (Tons) 1 Per cent Sucrose 
191711918 11919 1192011921 1 Av. 19.11 11918 119191 1920119211 Av. 
1 None ____________________ _______ __________________ 11.80 15.02 4.89 13.56 6:4i 10.34 16.8 1 14.1 9.1 15.8 20.2 15.2 
2 1 inch weekly _______ __ _____ ________ __ ____ . 19.11 23.41 13.44 20.71 14.32 18.20 16 .9 16.1 11.2 16.2 19.8 16.0 
3 2 inches weekly __ ________________ __ _____ . 20.31 23.82 18.98 20.74 15.14 19.80 17 .3 15.8 13.2 16.3 19.8 16.5 
4 3 inches weekly_. __ ___ • ___ __ _____ __ ____ _ . 18.86 22.77 18.73 21.50 16.83 19.74 15.9 14.4 13.5 13.9 20.2 15.6 
5 4 inches weekly _______________________ __ 21.94 22.30 18.15 17.99 16.15 19.31 14.1 14.1 12.4 17.3 19.2 15.4 
6 5 inche3 weekly _______________ _________ _ 22.65 20.93 1~.26 19.64 14.70 19.24 16.6 12.0 14.2 16.1 20.2 15.8 
7 1 inch alternate weeks ___ __ ______ __ 20.73 17.91 12.59 18.28 8.91 15.68 16.8 13.4 10.7 16.0 20.2 15.5 
8 2 inches alternate weeks. ___ . __ ___ 20.11 19.84 14.73 19.98 10.78 17.09 15 .7 13.0 10.9 14.6 19.8 14.8 
9 3 inches alternate weeks __________ 19.85 21.91 17.41 20.09 16.13 19.08 15.8 15.8 11.2 14.9 18.6 15.3 
10 4 inches alternate weeks ___ _______ 20.43 24.66 14.75 18.74 15.99 18.91 15.7 16 .4 12.1 13.8 19.3 15.5 
11 5 inches alternate weeks _________ _ 18.59 23.69 16 .40 18.00 17.56 18.85 15.9 15.4 13.7 1.4.1 20.5 15. 9 
12 5 inches when 2 inches 
15.13 /15.93 8.28 12.94 in diameter ____ _____ ___ _________________ 10.51 12.56 16 .8 14.8 10.0 15.8 18.3 15.1 
13 2 % inches when 2 inches 
14.59 16.48 1 5.91 118.04 
I in diameter ______ ______ _________________ 8.71 12.75 17.0 13.4 8.9 13.7 19.2 14.4 
14 5 inches when 1 inch in 
diameter; 5 inches when 
2 inches in diameter _____ ____ ____ 18.48 19.69 15.69 19.65 11.94 17.09 15.4 14.4 12.1 15.0 19.3 15.2 
15 2 % inches when 1 inch in 
diameter; 2 % inches when 
2 inche3 in diameter _______ __ .. __ 15.51 14.40 7.56 17.59 10.41 13.09 15.9 14.1 8.6 14.3 19.8 14.5 
·16 2 % inches when 1 inch in · 
1 diameter; 5 inches when 
1 2 inches in diameter ............. 14.8114.89 10.46 18.16 6.91 13.04 14.5 13.7 9.6 14.2 19.5 .13.3 
17 5 inches when 1 inch in 
diameter; 2 % inches when I 2 inches in diameter.. _______ ____ 16.2117.64 10.59 17.29 8.73 14.09 17.0 14.1 11.6 14.0 16.8 14.7 
18 I 3 5-inch irrigations 
19.63 24.44 14.81 18.16 11.31 17.67 16.7 15.8 10.9 14.5 18.3 15.2 1 2 weeks aparL _____________ __ _____ ... 
19' 1
3 ~-i~~~k~r!~~~t~~~ ........ ... --. I 20.95122.67 13.81 19.11 13.36 17.98 17.3 16.1 11.61 15.3 18.8 15.S 20 ' 3 5-inch irrigations 
21.54121.35 I 4 weeks aparL _______________________ 13.51 18.13 12.01 17.31 16.~ 13.4 11.5 17.3 20.2 15.8 
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D E'l'AI LED D A'l'.A .REGARDIN"G TH E CROP ON EACH P LAT FOR EACH YE A-X OF THE EX~ERIMEN'r 
No. 1 Irrigations 
P er cent Purity Average Length of Beets 
,,-
191711918 11919 11920119211 Av. 1917 11918 11919 11920119211 Av. t! :: .. • ' 
1 None ............. .................. _ ... ..... ... .. 82.8 80.9 59.4 65.0 78.2 73.2 10.0 12.6 9.3 11.2 9.9 10.6 
2 1 inch weekly .......... ......... .. ........ 89 .0 81.4 69.9 70 .0 82.3 78 . :5 11.8 12.9 9.7 11.3 10.6 11.3 
3 2 inches weekly .................... : .... _ 86 .5 82.3 75.0 69 .6 82.5 79.1 11.9 12.7 10.0 11.3 11.3 11.4 
4 3 inches weekly .......... ............... _ 84.2 76.6 79.0 63 .4 82.5 77.1 11.0 12.9 10.6 11.4 11.3 11.4 
5 4 inches weekly ........... ..... -......... _ 80.5 80.0 78.5 73.6 83.2 79.1 11.5 13.4 10.8 10.3 11.7 11.5 
6 5 inches weekly .... .............. ...... . _ 82 .2 70.5 78.0 70 .0 82 .5 76.6 10 .6 13.7 11.2 10.5 10.6 11.3 
7 1 inch alternate weeks ..... ..... ... _ 87 .0 73.6 68.3 66.7 80.7 75.2 11.7 14.1 11.4 11.2 10.4 11. 8 
8 2 inches alternate weeks ..... ": ... 83 .0 72.1 68.1 66.4 81.4 74.2 70.9 14.5 11.0 11.2 10.3 11.6 
9 3 inches alternate weeks .......... 85.9 80 .6 71.8 67 .7 74.5 76 .1 11.9 13.1 11.8 10.6 9.9 11.4 
10 4 inches alternate weeks .......... _ 87.3 80.4 72.3 61.3 83.2 76.9 12.3 12.5 10 .9 10 .6 10.1 11.3 
11 5 inches alternate weeks .......... 83.8 79.4 74.1 64.3 85.5 77.4 11.4 14 .1 11.6 10 .5 11.1 11.7 
12 5 inches wh en 2 inches 
in diameter .... ................... ...... _ 84.0 79.6 52.2 71.5 80.0 73.4 11.5 13.0 10.9 11.2 10 .5 11.4 
1 3 2 ~ inches when 2 inches 
jn diameter ........................... .. _ 83 .3 75.3 59.4 65 .2 78.7 72 .3 10 .01 12 .3 9.8 9.9 10.4 10 .7 
14 5 inches when 1 inch in 
I diameter; 5 inches when 2 inches in diameter ......... .... 81.9 75.7 69.0 66.5 83.2 75.2 11.1 12.5 10 .9 10.1 11.0 11.1 
15 2 ~ inches when 1 inch in 
diameter; 2 ~ inches when 
2 inches in diameter ..... _ ..... __ 83.8 77.3 58.6 68.1 80.5 73 .6 100911207 9.4 10.1 11.7 10.9 
16 2 ~ inches when 1 inch in 
1 diameter; 5 inches when 
81.6 1 73.5 2 inches in diameter~ .... .... _ ... 57.5 66 .0 82.6 72 .2 11.0 12.5 9.9 10.11 10.4 10 .8 
17 5 inches when 1 inch in 
1 diameter; 2 ~ inches when 1000
1 
2 inches in diameter ....... ..... . 85.9 74.8 73.4 67.1 79.2 76.0 11.4 13 .0 10.8 9.9 11.0 
18 3 5-inch irrigations 
2 weeks apart ........ _ ... ... .... .... 81.8 81.4 69 .9 67.8 82.3 76 .6 11.6 14.1 10.1 10.0 10.4 11.2 
19 3 5-inch irrigation3 
3 weeks apart ... ... ... .. .... ... _ .... . _ 83 .9 82.9 69.6 69.5 80.1 77 .2 12.1 13.5 10.4 9.6 11.5 11.4 
20 3 5-inch irrigations 
4 weeks apart ........................ _ 85.4 74.4 71.1 74.6 80.2 77.1 11.4 13 .6 10.5 10.2 11.0 11.3 
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DETAILED DATA REGARDING THE CROP ON EACH PLAT .FOR EACH Y EAR O.F THE EXPERIMENT 
No.1 Irrigations 
Average Weight of Beets Per cent of Forked Beets 
191711918 11919 11920119211 Av. 1917119181_191911920119211 Av. 
1 None .... .............. ... ........ ..... ..... ...... 0.86 2.221 0.97 0.95 0.58 l.f2 8 27 15 6 14 
2 1 inch weekly ............. ... .... _ .... .. .. 1.43 2.35 1.42 1.76 1.20 1.63 14 37 20 5 19 
3 2 inches weekly .... ..... ..... ......... .... 1.61 2.26 2.16 0.63 1.24 1.58 7 23 19 20 17 
4 3 inclles weekly ......... ..... ............ 1.34 2.06 1.62 1.98 1.35 1.67 11 17 11 35 18 
5 4 inches weekly .. . ............ ...... .... 1.44 2.36 1.73 1.39 1.37 1.66 20 28 14 41 25 
6 5 inche3 weekly ... ... .... ...... ... ... .... 1.19 3.21 1.79 1.60 1.25 1.81 22 24 8 30 21 
7 1 inch alternate weeks .......... .... 1.46 2.78 1.36 1.44 0.79 1.57 22 18 12 23 18 
8 I 2 inches alternate w eeks .......... 1.38 3.03 1.38 1.72 0.92 1.69 23 26 11 25 21 
9 3 inches alternate weeks ... ... .... 1.68 2.01 1.94 1.64 1.38 1.73 23 22 9 27 20 
10 I 4 inches alternate weeks ...... ... . 1.69 1.76 1.73 1.61 1.22 1.60 13 19 19 33 21 
11 5 inches alternate weeks .. ... .... . 1.55 2.15 2.53 1.69 1.46 1.88 13 18 21 44 24 
12 1 5 inches wh en 2 inches I 
13 12 ~n i~~~'::t!'"h~;; .. 2.;;;~h~~ ....... 1.36 1.99 1.38 1.94 0.89 1.51 20 1 27 1 10 1 38 1 ~ 23 
1.15 1 1.33 
I 
16
1 
16
1 40 I ~ in diameter ... ....... .. .... ..... _ .. ..... 0.96 1.14 0. 8111.08 16 22 14 5 inches when 1 inch in , ..... diameter; 5 inches when 
20 ! 18 I 35 I ~ 2 inches in diameter ....... ... .... 1.41 1.25 1.6 6 1.11 1.02 1 1.29 13 21 
15 2 1h inches when 1 inch in I I 25 1 I diameter; 21h inches when 1 2 inche3 in diameter ... .. .... .. .. 1.1 8 1. 36 0.71 1.07 0.93 1.05 27 I 18 25 23 
16 2 1h · inches Y/h en 1 inch in 
I diameter; 5 inches when 
I 2 inches in diameter ... ....... ... 1.16 1. 48 1.22 . 1.24 0.60 1.14 26 17 : 26 36 26 
1 7 1 5 inches when 1 inch in 
1.141 2.00 diameter; 21h inches when I . r 2 inches in diameter ...... .. _ .... 1.41 1.22 0.77 1.31 14 24 15 36 22 
18 3 5-inch irrigations 
2 weeks aparL ... ............... .... _ 1.49 2.50 1.74 1.27 0.90 1.58 25 13 I 19 32 22 19 3 5-inch i.rrigations 
3 weeks apart ..... .. ........ ........ .. 1.43 2.46 1.68 1.25 1.15 1.59 25 19
1 
20 27 22 
20 I 3 5-inch irrigations . 
____ 4 weeks aparL_ .. _ ... ...... _ ...... ... 1.63 1.91 1.77 1.32 0.96 1.52 27 15 10 '30 20 
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DJ':TAILED D A 'J'A REGARDING 'TH E CROP ON EACH PLAT. FOR EACH YEAR · 
OF THE EXPERIMENT 
No·1 
Yield Tops Tons Per Acre 
Irrigations 
---r9i7T1918 1 19191 1920119211 Av. 
1 None ________________________________________ _____ 5.44 4.74/ 2.59 8.39 4.39 5.11 
2 1 inch weekly ____ _______ __ ________ ________ 9.94 6.55 10.73 13.09 13.45 10.75 
3 2 inches weekly ______ _____ _________ _____ . 10.88 8.49 12.16 14.65 12.49 11.73 
4 3 inches weekly ___________________ ______ . 9.94 8.93 11.18 10 .7 0 13.70 10.89 
5 4 inches weekly __ ______ __ ____ __ ____ _ .___ . 12.13 7.93 11.78 12 . 75 14.78 11.8 7 
6 5 inches weekly ______ _____ ____ ___ ___ . ___ . 13.88 10.95 10.58 13 .23 12.05 12.13 
7 1 inch alterna~e weeks ____ __ __ _____ . 11.79 6.03 8.74 13.88 7.11 9.49 
8 2 inches alternate weeks __________ 12.75 7.74 9.74 16.44 9.55 11.24 
9 3 inches alternate weeks_. _ .. _____ 8.88 9.90 15.20 15 .71 14 .08 1 2.75 
10 4 inches alternate weeks __ _______ . 9.44 12 .21 11.1~ 13.60 15 .58 12.40 
11 5 inches alternate weeks ___ ._ . ____ 9.28 11.96 11.49 11.33 18.70 12.55 
12 5 inches when 2 inches 
in diameter ______ __ _______ _____ _____ ._._ 7.44 8.71 5.53 10.29 8.58 8.11 
13 2lh inches when 2 inches 
in diameter ________ _________ _____ __ _____ 7.31 9.09 5.03 16.25 7.58 9.05 
14 5 inches when 1 inch in I 
diameter; 5 inches when 10.661 2 inches in diameter _________ ____ 9.54 10.68 17.63 10.18 11.74 
15 2lh inches when 1 inch in 
diameter; 2lh inches when ! 
2 inche3 in diameter _____________ 7.56 6.61 4.14 15.00 7.78 8 .22 
16 2lh inches when 1 inch in 
diameter; 5 inches when 
2 inches in diameter _________ _ ._ .. 9.95 7.05 6.40 18.00 5.68 9.42 
17 5 inches when 1 inch in 
diameter; 2lh inches when 
2 inches in diameter ____ ____ . ____ 6.3 1 8 .56 6.70 16.60 7.19 9.07 
18 3 5-inch irrigations 
2 weeks apart ____ _ ._____ .. __ _ .________ 6.50 9.85 10.24 19.00 14.20 11.96 
19 3 5-inch irrigations 
3 weeks apart _____ ____ .. ____ . _________ 7.88 10.61 9.68 18.13 11.43 11.55 
20 3 5-inch irrigations 
12.63/10.39 /10.39 4 weeks aparL _____________ ____ ._. ___ 8.06 10.15 10.75 
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